Experimental Design & Mathematical Model
An experimental design for the series of parameters used for the synthesis of 2,4-diphenylpyrimido [1, 2-b] indazole by two reaction methods such as metal mediated and metal free conditions. The model was built by Response Surface Methodology (RSM) with the Design-Expert Version 9.0.5.1 (State-Ease, Inc., Minneapolis, Suite 480, MN 55413-2726, USA). Levels of selection for each variable based on the results of the preliminary studies. The three components for each reaction method, such as the catalyst loading (A1), reaction temperature (B1) and response time (C1) were utilized for metal mediated reaction. For metal free reaction, we have used base equivalent (A2), reaction temperature (B2) and reaction time (C2) as three factors. The actual isolated yields Y1 and Y2 were chosen to be the target or response parameter as dependent variables. The X1 and X2 is the predicted isolated yields. Seventeen sets of experiments were performed for each both reaction methods according to Box-Behnken experimental design (BBD). The variables were tested at the three levels by associating negative sign (−1) for lower level, Zero (0) indicating the core value and plus signs (+1) for higher stages (Table 1 ). The experimental design matrix and their effects are presented in Table S1 .The quadratic polynomial equation recommended by RSM was used to predict the optimal value and examine the interaction between the response of experimental design (actual yield) and the variables (process parameters). The general form of quadratic polynomial was as follows
Where 0 β is constant coefficient of the models. The regression coefficients (β1, β2 and β3), (β11, β22 and β33) and (β12, β13 and β23) respectively represent linear, quadratic and interaction effects of the model estimated by multiple regression analysis.
Melting point comparison of synthesized compounds with reported compounds:
The reported compounds are confirmed by its melting points. 
Spectral Characterization of the Synthesized Compounds:
2.1. 8, 34.3, 108.4, 113.9, 116.5, 120.6, 121.2, 126.5, 127.0, 127.2, 128.0, 128.3, 128.5, 129.0, 129.2, 129.5, 130.0, 133.0, 137.4, 145.0, 145.4, 151.6, 152.2, 152.6; HRMS (EI) : m/z calcd. for C25H21N4 363.1735 found 363.1735. 
Copies of 1 H-NMR, 13 C-NMR and HRMS

